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Heart failure — does ejection fraction hold any relevance?
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The recent revelation of the potential of two new groups of
drugs viz. angiotensin receptor neprilysin inhibitors (ARNI)
and sodium glucose transporter-2 (SGLT-2) inhibitors, with
their repertoire extending beyond the thresholds of left ven-
tricular ejection fraction (LVEF), has raised a new conun-
drum — is LVEF a holy grail in the management of heart
failure (HF). The EMPEROR-Preserved trial [1] of SGLT-2
inhibitors, presented recently at the European Cardiology
Congress, met its composite primary end-point, even in
patients with normal ejection fraction (EF), thus mirroring
its role in patients of HF with impaired EF, as was demon-
strated in the EMPEROR-Reduced trial [2]. This has led to
a view point that even though LVEF may be an important
parameter to consider for device therapy, it has very little rel-
evance for choosing drugs for medical management of HF.

Even in a surgical cohort, HF was found to be a more
important and valid prognosticator for outcomes than EF. In
a population-based retrospective cohort study from Canada
looking at 40,083 patients undergoing Coronary Artery Bypass
Graft (CABG) surgery, Sun et al. [3] found 30-day mortality
to be higher at 3.3% in patients with HF, despite preserved EF,
as compared to reduced EF but no HF (1.3%). After adjust-
ment of all confounders, the hazard ratio (HR) for reduced EF
without HF, preserved EF with HF (HFpEF) and reduced EF
with HF (HFrEF) were 1.56 (95% CI, 1.23-1.97); 2.60 (95 CI,
1.98-3.40) and 3.92 (95%, CI, 3.15-4.90), respectively, com-
pared with those with no HF and preserved EF (ref. Fig. 1). This
prognostic value of HF was reflected in the long-term results
too. In patients with preserved EF, heart failure portended a
three-fold higher mortality than without HF (ref. Fig. 2).

The same message emanates from the SWEDEHEART
registry [4], where HF was found to be an independent
predictor of both short- and long-term mortality following
CABG, irrespective of EF. The adjusted HRs for 30-day
mortality were 2.25, 1.83 and 2.52 in patients with no HF
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and reduced EF, HFpEF and HFrEF respectively. At a mean
follow-up of 6 years, corresponding HRs were 1.47, 1.62
and 2.29, respectively, suggesting that even though EF
was a predictor of 30-day mortality, it was HF which was
a more robust predictor of late mortality. Thus, more atten-
tion should be paid to the presence and management of HF,
rather than being ‘EF-centric’ [3].

There are essentially four groups of drugs which are the
pillars of HF management as on date and have been shown
to have survival benefits. These are beta blockers, mineralo-
corticoid receptor antagonists (MRAs), ARNIs and SGLT-2
inhibitors. They all seem to act across the entire contin-
uum of the spectrum of HF and their therapeutic effects
go beyond the conventionally created three thresholds of
LVEF—HFEF, heart failure with mid-range EF (HFmrEF)
and HFpEF. Even if one looks at the pathophysiology of HF,
it is not just the mechanistic LVEF which contributes to HF,
but there are also elements of neuro-hormonal activation,
renal function and other non-hormonal factors, which come
into play. Because most of these drugs have pharmacological
actions on a panoply of patho-physiological mechanisms of
HF, including direct effects on renal function, it adds cre-
dence to the view that one has to go beyond the silo-based
thinking of just EF for categorisation of HF patients.

Furthermore, the measurement of LVEF is prone to exper-
imental errors and may vary from time to time, depending on
the clinical situation and other parameters like congestion,
preload and afterload. LVEF does not even represent disease
phenotypes accurately and there is a lot of blurring and over-
laps at the boundary zones between HFpEF, HFmrEF and
HFrEF. Pharmacotherapy with the four basic groups for HF
treatment cuts across these arbitrary divisions, as also under-
scored in a panel discussion during the recent Heart Failure
Society of the America 2021 Annual Scientific meeting.

Proponents of relevance of LVEF in medical manage-
ment of HF still maintain that the physiology in HFrEF and
HFpEEF is different, and that the drugs have a higher effi-
cacy as the LVEF goes down and that the efficacy wanes as
the EF rises. Therefore, usefulness of beta blockers in HF
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patients with preserved EF has been challenged. However,
as Randall C. Starling from the Cleveland Clinic pointed
out [5], the patients with coronary artery disease, systemic
hypertension and atrial fibrillation may benefit from the
use of beta blockers, even if they have normal LVEF. He
does not think LVEF as a guide to HF therapy ‘is ever
going to be eliminated, but I think more and more, we are
going to see treatments that will not be restricted based on
a specific ejection fraction. The emergence of HF medi-
cines that are agnostic to the ejection fraction, I think is
a great thing. And we may windup seeing more patients
treated’ [6]. All these four classes are LVEF agnostic and
probably benefits extend to the entire range of EF, includ-
ing up to LVEF of 50-55%.
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Prescribing inertia

This also brings us to another conclusion in response to
the conundrum of sequencing of drugs. Traditionally it has
been taught that one can introduce HF drugs sequentially
and in incrementally larger doses, and this at times took
months to reach an optimum level. Quite often the time
delay to get clinical benefits led the patients themselves, or
the treating physician, losing sight of the trends, so that the
treatment regimens were either aborted or never reached
an optimum level. This so-called prescribing inertia, as
also the findings that even as short as 30 days of quadruple
therapy of the four foundational therapeutic regimens led
to a reduction in mortality by more than three-quarters, led
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Dr. Fonarow, speaking at the 2020 Virtual annual meet-
ing of the Heart Failure Society of America, advocating
introduction of all four classes of drugs simultaneously
on day one. He further stressed, ‘the benefits from each
of the four classes involve distinct physiologic pathways
and hence are not diminished by concurrent treatment
.......... Overcome inertia by prescribing all four drug
classes at the time of diagnosis’. Though Dr. Fonarow’s
exhortation, and the latest European guideline’s [6] class
I recommendation for the use of drug classes is limited
to HFrEF, now with the EMPEROR-Preserved findings
firmly entrenched, probably this statement would extend
to HFpEF also, thereby making the rigid categorisation of
HF according to LVEF redundant.

Changing gears, a host of other mechanistic pathways
in HF are being evaluated for drug development, and the
times are exciting with newer molecules seeing the light
of the day. Soluble guanylate cyclase stimulator vericiguat
is already approved in the USA, and another—omecamtiv
mecarbil—is in the pipe line and likely to get the nod soon.
For the moment, the message is very clear that all patients
with HF, irrespective of LVEEF, should be treated early and
with all 4 basic foundational groups of drugs. As against
the beta blockers and ARNIs, which may need gradual up-
titration, SGLT-2 inhibitors do not need any up-titration
and therefore are easy to prescribe and one can hit the deck
running for the management of HF. Even patients who cur-
rently have no symptoms should be quickly addressed and
all four groups of drugs should be brought on board with
expediency. Thereafter, tweaking with other modalities
of treatment of HF, including devices and surgery, can be
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undertaken depending on the clinical requirements of an
individual patient in a customised and personalised manner
(ref. Fig. 3) [7].

Pre-eminence of HF as a prognosticator has lately dawned
on the medical fraternity, and HF treatment is indeed wit-
nessing a paradigm shift, with ‘light at the end of the tunnel’
a reality, rather than a wishful figment of imagination.
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